INTRODUCTION
Moisture diffusivity, Dw, is one of the moisture transport properties of building materials frequently used in hygrothermal analysis. It appears in the moisture transport equation: where tn &dquo;, = density of moisture flow rate po = dry density of the material u = moisture content (mass of water/mass of dry material) The moisture diffusivity, which is dependent on the local moisture content of the building material, is usually determined by conducting a free water intake experiment [1] [2] [3] [4] [5] . The experiment is designed to determine the moisture distribution in a test specimen at various intervals. Either a gamma-ray attenuation method [6, 7] or a nuclear magnetic resonance method [5] is used to determine the moisture distribution, in situ. The results are analyzed, to derive the moisture diffusivity as a function of moisture content, either using a Boltzmann transformation procedure [2, 3] or by calculating directly the ratio between the moisture flow and moisture gradient [4, 5] [8] , are shown in Figure 1 . In the second exercise, one set of data from a series of gamma-ray attenuation measurements were distributed to four participants to derive the corresponding moisture diffusivity. The results from that exercise, summarized in a second report [9] , are shown in Figure 2 .
The results from the first exercise showed that, even for a carefully chosen test sample, the property referred to as &dquo;moisture diffusivity&dquo; was not umquely determined by the participants. The shapes of the curves that show the dependence of diffusivity on moisture content obtained by different participants were very different. However, the order of magmtude is shown to be approximately 10-1° m2 s 1. Minor differences were to be expected because of some inhomogeneity among the various test specimens. However, the results from the second exercise shown in Figure 2 were surprismg. The moisture diffusivity derived by each participant reproduced the experimental moisture distribution with reasonable accuracy. In one analysis (Canada), all data were simultaneously used to solve the conservation equation that corresponded to the transport equation (1) by optimizing the functional dependence of Dw on u using a least-squares method [10] . The The moisture intake process used for the experiment is schematically shown in Figure 3 . This is identical to the process selected for the second common exercise. From time to time, the test specimen was taken out, the wet surface was gently pressed against a layer of absorbent paper to remove droplets clinging to the surface, weighed and put back. This was continued for several days.
RESULTS
The increase in weight of the test specimen is linearly dependent on the square root of time, as shown in Figure 4 . The area of the surface in contact Results from the water absorption measurements, the change in weight is lmearly dependent on the square root of time with water being 29.9 mm X 50.0 mm, the water absorption coefficient [13] , A, is calculated from the slope of the straight line in Figure 4 [12] derived an exponential function to calculate the dependence of Dw on the volumetric moisture content, w, as follows: with 5 < b < 10. Once again, the shape of the moisture front that advances in the test specimen is considered in the derivation of Equation (4) . The values for moisture diffusivity calculated according to Equation (4) for spruce (b assumed to be 7.5 for wood) from the present measurements are shown m Figure 5 . For comparison, the value obtained from the optimization method in the second common exercise and the average diffusivities calculated using Equations (2) and (3) are also shown in Figure 5 .
CONCLUDING REMARKS
The moisture diffusivity calculated from simple water absorption measurements, clearly establishes the order of magmtude of the transport property. The average values calculated using Equations (2) 
